ANTENNA ASSEMBLY WITH INJECTION -MOLDED SEAL 


SPECIFICATION 

FIELD OF THE INVENTION 

Our present invention relates to an antenna assembly/ 
especially for mounting on an automotive vehicle body and 
particularly on a roof of an automotive vehicle, with a seal 
preventing the penetration of moisture , water and contaminants 
into the interior of the vehicle, especially an injection-molded 
seal. 

BACKGROUND OF THE INVENTION 

An antenna for a motor vehicle is described in the 
German patent document DE 2 95 00 961 El. This antenna has a base 
plate or base body composed of metal and which carries antenna 
elements, for example a strip -conductor antenna. To protect the 
antenna elements which can be mounted on that base plate, an 
antenna housing, which can be composed of a nonconductive 
material like, for example, a synthetic resin material, is 
provided on the base plate to enclose those elements. 

The base plate can be a threaded pin which can be 
inserted into a hole in the vehicle body and which can enable the 
antenna assembly to be affixed on the vehicle body. The fixing 
means can be, for example, a nut which is threaded onto the pin 
or bolt and the base plate can lie parallel to a wall of the 


vehicle body, for example, a roof so as to abut the latter when 
the nut is tightened onto the bolt. 

This prior system has a drawback in that water or 
moisture can penetrate through the opening into the interior of 
the vehicle body and the penetration of moisture can affect any 
electronic elements which are provided beneath the assembly. In 
the past electronic elements like amplifiers and the like have 
been provided below such base body. The penetration of moisture 
or liquid water can adversely affect electronic components to the 
point that signals cannot be received by the antenna. Of course 
the penetration of water or moisture into the interior of the 
vehicle has other drawbacks as well. 

The problem could not be resolved with conventional 
antennae which utilize base bodies of metal. However, 
substituting base bodies of other materials has not been found to 
be practical since a fixed and rigid mounting of the assembly has 
been necessary. Leakage can cause rusting of the metal body of 
the vehicle where the assembly is mounted and can cause rusting 
or contamination of the antenna elements as well. 

OBJECTS OF THE INVENTION 

It is therefore the principal object of the present 
invention to provide an improved antenna assembly for mounting on 
a vehicle body, especially the roof of a vehicle, whereby these 
drawbacks can be avoided. 
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More specifically, it is an object of the invention to 
provide an antenna assembly which can be fixed to a wall of a 
vehicle body having a hole through which a threaded pin or bolt 
of the base plate can pass but which effectively can seal the 
5 hole and the base plate and the adjoining portions of the vehicle 
body in an effective manner. 

SUMMARY OF THE INVENTION 

These objects are attained, in accordance with the 
invention by providing the base body with a seal which is 

10 preferably injection molded onto the base body or, so injection 
molded that it can be affixed to the base body, and which is 
interposed between the base body and the vehicle body and can be 
interposed between the housing in the antenna elements and the 
vehicle body or the base body and which can seal the interior of 

15 the vehicle at the hole from the exterior thereof. According to 
a feature of the invention the seal has at last one projection 
extending into the base body of the antenna assembly or hugs the 
projection of the base body or both and comprises a planar 
portion which is interposed between the surface of the base body 

2 0 juxtaposed with the vehicle body over the entire area of that 
juxtaposition . 

The seal can be a one-piece member that effects sealing 
in two directions. On the one hand, by being compressed between 
the plate-shaped portions of the base body and body of the 
25 vehicle, a seal can be provided around the hole through which the 


- 3 - 


threaded pin or bolt extends. On the other hand, the seal may 
have an upwardly-directed portion which seals against a portion 
of the housing, e.g. an annular wall or partition. The outer 
housing edge may also bear directly against the seal if desired. 
The sealing around the hole is important since when the hole is 
provided in the vehicle roof, it can open directly into the 
passenger compartment of the vehicle. 

The seal serves to prevent any contaminants, moisture 
or liquid water from penetrating into the interior of the vehicle 
and serves to prevent rusting of the margins of the hole. The 
seal can be compressed when the assembly is tightened onto the 
vehicle body and especially when the seal surrounds the 
projection and extends through the hole therewith. In that case 
the seal can be engaged by the nut directly and compressed to 
further reduce the possibility that contaminants or moisture may 
pass around the seal through the opening. The fact that the 
outer periphery of the seal extends circumf erentially along the 
outer edge of the base body, ensures that contaminants or 
moisture will not be able to penetrate between the seal and the 
base body or between the seal and the vehicle while juxtaposed 
with the base body. 

As has been noted, it is especially advantageous to 
provide a seal which is formed by an injection molding process so 
that it can be affixed at least partly on the underside of the 
base body by that injection-molding process. This has the 
advantage that in a single step the seal can be formed 
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particularly from a synthetic resin material but also possibly 
from an elastomeric material and applied to the base body or 
bottom plate of the antenna assembly. The sealing of the opening 
in the vehicle roof is thereby ensured as is sealing against the 
5 threaded pin and the base body. The formation of the seal is 

thereby simplified and more cost effective. The area of the seal 
can be determined by the geometry and area of the plate of the 
base body juxtaposed with the vehicle wall. Furthermore the 
injection molding of the seal onto the base body allows the 

10 application of the seal to be automated. 

As has also been noted, the seal, while generally flat 
and planar, can have bulged portions or beads which provide the 
sealing function. In that case the flat regions need not have a 
sealing function and may only serve to position the beads and 

15 like formations. The injection molding process can be a single 

component injection molding process or a multicomponent injection 
molding process which allows a variety of parameters to be 
selected at will, namely, the dimensions of the seal, the sealing 
material, its relationship to the vehicle surface and the base 

2 0 body or the like. Seals of nylon, polyethylene, polyurethane, 
elastomers generally and thermoplastic materials have proven to 
be the most desirable. 
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BRIEF DESCRIPTION OF THE DRAWING 

The above and other objects, features , and advantages 
will become more readily apparent from the following description, 
reference being made to the accompanying drawing in which: 

FIG. 1 is a diagrammatic cross sectional view showing a 
first embodiment of the invention; 

FIG. 2 is a similar view illustrating a second 
embodiment thereof; 

FIG. 3 is a cross sectional view taken along the line 
III-III of FIG. 2; and 

FIG. 4 is a further cross sectional view showing a 
modification of the embodiment of FIG. 1. 

SPECIFIC DESCRIPTION 
The antenna 1 shown in FIG. 1 comprises a base body 2 
which is comprised of metal. The base body 2 is produced by a 
die casting process or is formed as a stamped or punched out 
metal piece. Upon the base body 2 a housing 3 of a synthetic 
resin material is seated. The housing 3 surrounds the antenna 
elements optionally including electronic components such as an 
amplifier when the same are provided and protects them. The 
antenna elements will themselves vary depending upon the purpose 
and applications of the antenna 1. The antenna components have 
been shown diagrammatically at 14 and can be carried by a printed 
circuit board 13 mounted on posts 12 on the plate-shaped portion 
15 of the base body 2 (FIG. 1). 


The vehicle body wall 4 has an opening 5 which can be 
referred to as the vehicle body opening, in which a projection 6 
with a screw thread engages. The projection 6 can be formed as 
an extension of the base body 2 . To retain or fix the antenna 1 
on the vehicle body wall 4, a nut 7 can be threaded onto the 
projection 6. The nut 7 can be a six-sided nut engageable by a 
conventional box or open end wrench. 

According to the invention/ parallel to the planar 
underside of the base body 2 and to the planar surface of the 
wall 4 is a planar seal 8. The seal 8 is annular and surrounds 
the projection 6, preferably tightly to prevent the penetration 
of water, moisture, dust or other contaminants through the 
opening 5 into the interior of the vehicle body. 

It has been found to be especially advantageous to 
mount the seal on the underside of the base body 2 before the 
antenna 1 is affixed to the body and before the projection 6 is 
inserted through the opening 5, rather than applying the seal to 
the body 4 before the projection 6 is inserted. The seal 
simultaneously serves to seal between the housing 3 and the base 
body 2 . 

In a further embodiment illustrated in FIG. 3, the seal 
208 has a sleeve-like extension 208' surrounding the projection 
206 and extending into the hole 205 of the wall 204. Thus the 
sealing material additionally seals between the projection 206 
and the opening 205. The sealing material can extend downwardly 
along the projection 6 to the point where it can be elastically 
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deformed by the nut 207 directly as this nut is threaded onto the 
projection 206 of the base 202 in clamping the assembly to the 
wall 204 of the vehicle body. In this embodiment the housing has 
been represented at 203. In this case the nut 207 is 
5 additionally sealed by the sleeve 208' with respect to the 
projection 206 and the hole 205. 

FIG. 2 illustrates an embodiment of an antenna 101 
which has a seal 108 between the base body 102 and the wall 104 
of the vehicle body. In this case the seal 108 again seals 

10 around the projection 106, between the base body 102 and the wall 
104 and between the housing 103 and the vehicle body. The seal 
108 has a first portion in the form of a bead 108' which hugs the 
projection 106. The cross section of the bead is substantially 
circular. The bead provides an effective seal between the body 

15 104 and the projection 106 immediately at the hole 104 so that no 
contaminant particles, moisture or liquid water can penetrate 
through the opening 5. The bead 108' is so positioned that it 
bears against the body wall 104, the base 102 and the projection 
106 

20 If desired, however, the bead 108' need not contact the 

projection 106. The seal 108 can have a plurality of projections 
108" which can extend upwardly into openings in the base 102. In 
addition along the outer periphery of the seal 108 there is 
another circumferential bead 108"' which bears against the body 

25 104 and prevents contaminants from penetrating between the seal 
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and the body into the assembly. This third region 108"' of the 
seal is thus a so-called dust seal. 

It will be apparent that/ when the retention force of 
the base plate 102 against the body 104 is considerable with a 
5 single bead 108 n/ and the bead 108'/ the penetration of liquid 

water as well as moisture into the interior of the vehicle can be 
prevented. If the pressing force is not sufficient to prevent 
the penetration of moisture and liquid water into the vehicle 
body # additional ridges or the like can be provided to assist the 

10 sealing action. In general/ the seal 108 should provide at least 
a dust -excluding seal. 

To stabilize the portions 108" of the seal projecting 
through the base plate 102 , an outer annular ridge 109 and an 
inner annular ridge 110 may be provided around the array of 

15 openings through which the projections 108" extend. The 

projections 108" serve to engage housing surfaces 111 which may 
lie within the housing 103 and provide further sealing for any 
antenna elements or electronic components within the space 
surrounded by the wall 111. 

20 Between the surfaces of the housing 3 and the inner 

surfaces of the housing portions 111 and the base plate 102/ 
there may be bayonet connections, hook connections, bolts or the 
like to assembly the housing 103 together with the base 102. 

The configuration of the seal 108 as shown in PIG. 2 

25 enables the seal to be fitted to the base 102 so that it will not 
drop out and can be easily positioned during assembly of the 

- 9 - 


housing. The seal 8 can even be injection-molded onto the plate 
102 if desired. 

Additional openings can be provided in the plate 102 , 
if desired, to enable the injection-molded seal 108 to be further 
5 secured to the base by the injection-molding process. 

In FIGS. 2 and 4, the printed circuit boards carrying 
the antenna elements have been shown at 113 and 213, 
respectively, mounted upon posts 112 and 212, indicated in dot- 
dash lines. 


- 10 - 


